In the course of experiments on the factors of resistance to heteroplastic tissue grafts in the chick embryo, observations were made on the effects of certain organ grafts on the embryo itself.' The working out of the finer histological details of this process has been taken up, at my suggestion, by Dr. Vera Danchakoff. This brief note on the original observations is published now for completeness and record.
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Experiments.-On the 7th day of incubation openings were made in the shells of hens' eggs containing embryos, and small amounts of finely divided adult organs were deposited on the outer membrane (allantois and chorion). After this procedure the eggs were closed and sealed with paraffin and then returned to the incubator. On the 17th or 18th day of incubation the eggs were opened for examination. This constituted a control for the experiments on heteroplastic grafting, where, in the main experiment, grafts of heterologous tissues were introduced with an addition of grafts of homologous adult organs.
2 As there were a comparatively small number of eggs with the organ grafts alone in each experiment and as the technique throughout the series was the same, the results as a whole will be considered rather than the individual experiments. The adult chicken tissues used for the experiments were spleen, liver, kidney, bone marrow, pancreas, bone, and muscle. With the exception of pancreas, which caused wide-spread digestion of the embryonic tissues, all the tissues survived the grafting. As only spleen, liver, 'Murphy, Jas. B., J. Exp. Med., 1913, xvii, 482. 2 Murphy, Jas. B., J. Exp. Med., 1914, xix, 513. 1 kidney, and bone marrow caused other than local changes, the behavior of the other tissues will be disregarded in this communication.
Membranes.-On opening the eggs on the 18th day of incubation, 11 days after the introduction of a graft of one of the various organs, it was found that aside from the local changes about the graft in the outer membrane, there were scattered through the various membranes small, gray, semitranslucent nodules varying in size from a pin-point to a pin-head (Fig. 1) . The majority of these contained in the center a small, firm, white dot. This change in the various membranes seemed to be no more frequent near than at a distance from the graft and occurred in other membranes of the embryo than that supporting the graft. There was considerable variation in the frequency with which this condition was observed. Its most common association was with spleen and bone marrow grafts, but it also occurred in typical form in association with the liver, and, still less frequently, with the kidney.
Histologically the nodules were made up of a collection of cells which showed every gradation from the mother cell of both the granular and non-granular white cells of the blood to the typical adult type. Every stage was found from a small clump (Fig. 2) of the former to a large dense mass with a necrotic center (Fig. 3) . Immediately around the central dead area in these instances was a layer of multinuclear giant cells. Between this layer and the remaining part of the nodule was generally a zone of loose connective tissue. The outer portion was composed of a dense layer of cells of the character mentioned above.
Spleen.-Next to this change in the membranes, the most striking and constant change, after grafting with the adult organs, was observed in the embryo spleen. The spleen of the normal 18 day chick embryo is a small pinkish white organ, little larger than the head of a common pin. In embryos which bore adult organ grafts, the spleens were found to be greatly altered. This change varied considerably in extent. In some of the embryos the spleens were only slightly enlarged but showed marked congestion, and in others they were even hemorrhagic. In the extreme cases the spleen was greatly enlarged and many times the size of that seen in the normal animal (Fig. 4) . The larger spleens showed numerous firm white nodules which on the cut surface stood up above the spleen substance and presented a dry chalky appearance (Fig. 5) .
The finer histology of the changes observed in the spleens, has been made the subject of a special study by Dr. Danchakoff. Hence it may suffice to say that while the spleen of a normal embryo of this age presents only a beginning differentiation of the cells, after grafting this process is well advanced and numerous cells of both the granular and non-granular type are found (Figs. 6 and 7) . The firm white nodules are similar to those seen in the membranes. They consist of areas of necrosis surrounded by multinuclear giant cells with a layer of loose connective tissue separating them from the spleen substance.
Skin and Subcutaneous Tissue.-In a small proportion of embryos showing the above changes in the membranes and spleen, gross changes occurred also in the skin and subcutaneous tissues. The most marked example of this kind was from a liver graft in the embryo of which the same grayish semitranslucent nodules were scattered through the skin and subcutaneous tissues As in the other instances, the centers were frequently white and opaque (Fig. 8) . Changes of this kind were perhaps more frequent than our material would suggest, but sections of the skin were taken only when macroscopic nodules were present. The second most striking instance of this kind resulted from an adult spleen graft. This embryo showed a nodule of considerable size in the skin of the neck, and underlying this several larger masses (Fig. 9) . Microscopically the nodules resembled those seen in the membranes.
Other Organ Changes.-In the liver and kidneys of the embryos clumps of cells were observed of the same type as those described above. They occurred in masses around the vessels (Figs. 10 and 11 ), but as a rule were not so dense as those seen in the other tissues and were free from necrosis. These changes were found in the liver and kidneys, resulting from grafts of all the tissues mentioned above; namely, spleen, bone marrow, liver, and kidney. The explanation of the wide-spread changes in the embryo after grafting with adult organs offers a problem of considerable interest. Just what factors are responsible for them we are unprepared to say. They occur only after the grafting of certain adult homologous organs and are absent after grafting with such tissues as the chicken sarcoma, adult muscles, bone, and cartilage. Likewise no systemic changes have been' observed after grafting of various tissues from foreign species, such as rat and mouse embryos, rat and mouse tumors of various sorts, or the normal organs of an adult animal of a foreign species. Whether or not this extensive proliferation of the white blood cell elements is to be looked on as a stimulation of a center with metastasis in the membranes and organs, or whether it is a general stimulation to the anlage of the various cells, is a point difficult to determine. Judging from the distribution and character of the proliferation, the latter seems the more plausible view. Moreover, the reaction may be of the same type as that observed by Da Fano s in mice after immunization against cancer by means of tissue injections. The changes he describes, however, were not so pronounced in character and were for the most part confined to the plasma cell in the connective tissues. The possibility of the action of infection must also be considered. Smears from the embryo spleen and the scattered nodules failed, however, to show microorganisms, and cultures taken on the ordinary media were negative for bacteria. If the reaction was a result of bacterial invasion, we should expect to find the changes occurring after the implantation of some of the transplantable rat and mouse tumors, for it is well known that they become highly contaminated. But such is not the case. A possible explanation of the necrosis is that the nutrition supply does not keep pace with the growth, so that a condition develops analogous to that of the central necrosis in rapidly growing tumors. We conclude, therefore, that grafts of adult spleen, bone marrow, liver, and kidney placed in the outer membrane of a chick embryo cause stimulation of the embryo spleen and lead to proliferation of certain leukocytic elements in the mesoderm, subcutaneous tissues, and around vessels in the liver and kidney.
3 Da Fano, C., Z. Immunitdtsforsch., Orig., 1910, v FIG. 11. The liver from the same embryo described in Fig. 10 , showing the same type of cell collections about the vessels (a).
